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7KH IULFWLRQDQGZHDUSURSHUWLHVRIDFU\ORQLWULOHEXWDGLHQHVW\UHQH$%6ILOOHG ZLWKPLFURPHWHUVL]HGWLWDQLXP GLR[LGH7L2
FRPSRVLWHV DUH LQYHVWLJDWHG IRUYDU\LQJ ILOOHUFRQWHQWQRUPDO ORDGDQG VOLGLQJVSHHGZLWK WKUHH OHYHOVRIHDFKSDUDPHWHU 7KH
H[SHULPHQWV DUH FRQGXFWHG RQ PXOWLWULERWHVWHU EORFNRQUROOHU FRQILJXUDWLRQ XVLQJ / RUWKRJRQDO DUUD\ 2$ GHVLJQ RI
H[SHULPHQWV 7DJXFKL EDVHG VWDWLVWLFDO DQDO\VLV LV SHUIRUPHG IRU FRHIILFLHQW RI IULFWLRQ &2) DQG VSHFLILF ZHDU UDWH WR ILQG
RSWLPDOFRQGLWLRQIRUWKHSURFHVV 7KHRSWLPDOFRPELQDWLRQRISDUDPHWHUIRU&2) LV IRXQGDWZWILOOHUFRQWHQW1 QRUPDO
ORDG DQGVSHHGRIUSPDQGIRUVSHFLILFZHDUUDWHLW LV IRXQGDWZWILOOHUFRQWHQW1ORDGDQGUSPVSHHG )URP
DQDO\VLVRIYDULDQFH$129$ LW LVVHHQ WKDW ILOOHUFRQWHQWKDV WKH VLJQLILFDQWHIIHFWRQ&2)IROORZHGE\ QRUPDO ORDG DQGIRU
VSHFLILFZHDUUDWH QRUPDO ORDGKDV WKH VLJQLILFDQWHIIHFWIROORZHGE\VOLGLQJVSHHG )XUWKHUVFDQQLQJHOHFWURQPLFURVFRS\6(0
LPDJHV IRUZRUQVXUIDFHVRISRO\PHUFRPSRVLWH DUH LQYHVWLJDWHG WRVXSSRUW WKHRSWLPL]HGUHVXOW )LQDOO\DFRQILUPDWLRQ WHVW LV
DOVR FDUULHG RXW WR YDOLGDWH WKH RSWLPL]HG UHVXOWV DQG IRXQG LW LV LQFUHDVHG DERXW  DQG  IURP LQLWLDO WR RSWLPXP
FRQGLWLRQV IRUIULFWLRQFRHIILFLHQWDQGZHDUUDWHUHVSHFWLYHO\
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 ,QWURGXFWLRQ
3RO\PHUFRPSRVLWHV DUH ZLGHO\XVHGLQYDULRXVDSSOLFDWLRQVVXFKDVDHURVSDFHDXWRPRWLYHFKHPLFDOLQGXVWULHV
HWF EHFDXVH RI WKH DELOLW\ WR PRGLI\ WKHLU SK\VLFDO SURSHUWLHV E\ WKH LQFRUSRUDWLRQ RI ILOOHUV DQG NHHSLQJ WKHLU
SURFHVVLQJFKDUDFWHULVWLFHDV\ 6HOYLQHW DO7KH ILOOHUVFDQEHRUJDQLF ILOOHUV LQRUJDQLF ILOOHUVDQGPHWDOOLF
SDUWLFXODWH PDWHULDOV 7KH SRO\PHU FRPSRVLWHV KDV D VSHFLDO SURSHUW\ RI VHOI OXEULFDWLRQ DQG WKLV PDGH WKH
FRPSRVLWHV VXLWDEOH LQ WULERORJLFDODSSOLFDWLRQVLQWKHILHOGRIFDPVVHDOVEUDNHVEHDULQJVHWF $QGHUVRQ
$SDUW IURP WKH VHOIOXEULFDWLRQ SURSHUW\ SRO\PHU FRPSRVLWHV SURYLGH YDULRXV DGYDQWDJHV VXFK DV HDVH LQ
PDQXIDFWXULQJFRVWHIIHFWLYHQHVVDQGH[FHOOHQWSHUIRUPDQFHRYHUPHWDOV 6YLULG\RQRN 7KHUHDUHQXPHURXV
LQYHVWLJDWLRQVEDVHGRQ LQFRUSRUDWLRQRI ILOOHUVZLWKSRO\PHU LQ WULERORJLFDO EHKDYLRXU <XHW DO &KR DQG
%DKDGXU =KDQJHWDO:DQJHWDO
$%6 $FU\ORQLWULOH±EXWDGLHQH±VW\UHQH LV D ZHOO NQRZQ HQJLQHHULQJ WKHUPRSODVWLF WHUSRO\PHU WKDW ILQGV
DSSOLFDWLRQVLQPDQ\ILHOGVOLNHDXWRPRWLYHDHURVSDFHEXVLQHVVPDFKLQHVFRPSXWHUVWHOHSKRQHKDQGVHWVHWF,WKDV
JRRGFKHPLFDOUHVLVWDQFHKHDWVWDELOLW\WRXJKQHVV LPSDFWVWUHQJWKULJLGLW\DQGHDVLQHVVRISURFHVVDELOLW\ $QHIIRUW




SRO\HWKHUHWKHUNHWRQH 3((. DQG SRO\HWKHULPLGH 3(, UHLQIRUFHG ZLWK VKRUW FDUERQ ILEUHV VXEPLFURQ 7L2
]LQFVXOSKLGH=Q6DQGJUDSKLWHDQGUHSRUWHG WKDW WKHFRQYHQWLRQDO ILOOHUVHQKDQFHERWKZHDU UHVLVWDQFHDQG ORDG
FDUU\LQJ FDSDFLW\ RI EDVH SRO\PHUV =KDQJ HW DO  KDYH VWXGLHG HSR[\ EDVHG FRPSRVLWHVZLWK VKRUW FDUERQ
ILEUHVVXEPLFURQ 7L237)(DQGJUDSKLWHVROLGOXEULFDQWVDQGIRXQGWKDWEHVWFRPELQDWLRQ DUH DFKLHYHGZLWK7L2




LQYHVWLJDWHG WRJHW WKHUHVSRQVHV RI WKHLURSWLPXP 7KLV OHDGV WR ODUJHQXPEHURIH[SHULPHQWV WREHFRQGXFWHG WR
GHWHUPLQH RSWLPXP ILOOHU SHUFHQWDJH DQG RSHUDWLQJ FRQGLWLRQV 7R RYHUFRPH WKHVH SUREOHPV VRPH LQYHVWLJDWRUV
KDYH LQFRUSRUDWHG WKH GHVLJQ RI H[SHULPHQWV WR GHWHUPLQH WKH RSWLPXP SDUDPHWHUV 5DVKPL HW DO  XVHG
7DJXFKL PHWKRG WR VWXG\ WKH HIIHFW RI IULFWLRQ DQG ZHDU RI RUJDQRPRGLILHG PRQPRULOORQLWH ILOOHG ZLWK HSR[\
QDQRFRPSRVLWHV &KRHWDO KDYH VWXGLHGWKHIULFWLRQDQGZHDUSURSHUWLHVXVLQJ7DJXFKLPHWKRGRQ336E\
YDU\LQJWKHSHUFHQWDJHRIVROLGOXEULFDQWILOOHUV
7KHSUHVHQWVWXG\LV IRFXVHG RQ7L2 ILOOHU EDVHG $%6SRO\PHU XVLQJ7DJXFKLPHWKRG 7KHIDFWRUVILOOHUFRQWHQW
$ QRUPDO ORDG % DQG VOLGLQJ VSHHG & DUH VHOHFWHG DV GHVLJQ IDFWRUV ZLWK WKUHH OHYHOV RI HDFK SDUDPHWHU
%DKDGXU DQG 7DERU  7DQJ HW DO  %LVZDV DQG 6DWDSDWK\ 'HVLJQ RI H[SHULPHQW LV XVHG LQ D
FRQWUROOHGZD\RQWKHEDVLVRI7DJXFKL/ RUWKRJRQDODUUD\2$WRILQGRXW WKHRSWLPXPSDUDPHWHUV $QDO\VLVRI
YDULDQFH $129$ LVDOVR VWXGLHG WR ILQGRXWZKLFKGHVLJQ IDFWRU KDV VWDWLVWLFDOO\ VLJQLILFDQW HIIHFW $QHIIRUW LV
PDGH WR VWXG\ WKHPRUSKRORJ\ RI ZHDU WUDFNV IRU WKH LQLWLDO DQG RSWLPXP FRQGLWLRQV RI WKH SDUDPHWHUV DIWHU WKH
WULERORJLFDOWHVWVE\ XVLQJ 6(0LPDJHV )LQDOO\DFRQILUPDWLRQWHVW LV FRQGXFWHGWR YDOLGDWH WKHUHVXOWV
([SHULPHQWDOGHWDLOV
0DWHULDOV
$FU\ORQLWULOHEXWDGLHQHVW\UHQH$EVRODF LV XVHGDVPDWUL[PDWHULDOLQWKLVVWXG\ DQG VXSSOLHGE\6W\UROXWLRQ
$%6/LPLWHG,QGLDZLWKDGHQVLW\RIJFP DQGPHOWIORZLQGH[RIJPLQ 7KHILOOHUVHOHFWHGIRUWKH
VWXG\LVWLWDQLXPGLR[LGH7L2ILOOHUVXSSOLHGE\'XSRQW ,QGLD 'XSRQW5JUDGH LQWKHIRUPRISRZGHUZLWKD
PHDQSDUWLFOHVL]HRI±PDQGGHQVLW\RIJFP
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3UHSDUDWLRQRIVDPSOH
$+DDNHVLQJOHVFUHZH[WUXGHU5KHRFRUG±ILWWHGZLWKDURGGLH LV HPSOR\HGIRUWKHPL[LQJRI7L2 SRZGHU
LQWR$%6SHOOHWVKRPRJHQHRXVO\ 7KHH[WUXGHUKDVDVFUHZGLDPHWHURIPPDQG/'UDWLRRIZLWKDVFUHZ
VSHHGRIUSP LV XVHG 7KHWHPSHUDWXUHSURILOH IRU WKHH[WUXGHU LV VKRZQLQ7DEOHDQGPL[LQJLVFDUULHGRXWLQD
FRQWLQXRXVPDQQHU ,QRUGHUWRLPSURYHPL[LQJSRZGHUVRI7L2 DQG$%6SHOOHWV DUH GULHGDW&LQDYDFXXP
RYHQIRUKRXUVWRUHPRYHPRLVWXUH 7KH$%67L2 FRPSRVLWLRQV DUH SUHPL[HGPDQXDOO\LQD]LSORFNEDJEHIRUH
H[WUXVLRQ 7KHH[WUXGHGFRPSRVLWHVLQWKHVKDSHRIURG DUH SHOOHWL]HGLQWRJUDQXOHVIRUPRIXQLIRUPVL]HE\XVLQJ
SHOOHWL]HUPDFKLQH 7KHSHOOHWL]HGFRPSRVLWHV DUH GULHGDW&LQDYDFXXPRYHQIRUKRXUVWRUHPRYHPRLVWXUH
7KH SHOOHWL]HG JUDQXOHV DUH SODFHG LQ D UHFWDQJXODU PROG RI VL]H  ;  ;  PP DQG VXEMHFWHG WR KRW
FRPSUHVVLRQPROG&DUYHU3UHVV*HUPDQ\ZLWKDWHPSHUDWXUHRI&DQGORDGRIPHWULFWRQQHVNHSWIRUPLQ
DQGWKHQORZHUHGWKHORDGWRPHWULFWRQQHVWRDOORZWKHHQWUDSSHGDLURXW IURPPROGDQGNHSWIRUPLQ +HDWLQJ
LV WXUQHG RII DQGPROG LV DOORZHG WR FRRO LQ WKH FRPSUHVVLRQPDFKLQH LWVHOI DW URRP WHPSHUDWXUH IRU  KUV 7KH
VSHFLPHQV DUH FXWIURPUHFWDQJXODUEDUZLWKDVSHFLPHQVL]HRI;;PP IRUWULERORJLFDO WHVW
7DEOH  7HPSHUDWXUHSURILOHDORQJWKHH[WUXGHUEDUUHO
)HHG=RQH &RPSUHVVLRQ=RQH 0HWHULQJ=RQH 'LH
& & & &
'HVLJQRIH[SHULPHQW




KDVQRRIOHYHOVPLQXVLH'2)DQGIRUWZRZD\LQWHUDFWLRQRI WKHIDFWRUWKH'2) LV 7KHUHIRUHWRWDO
'2)ZLOOEH;;  $FFRUGLQJWRGHVLJQRIH[SHULPHQWWKHWRWDO'2)RIWKH2$VKRXOGEHJUHDWHU
WKDQWKHH[SHULPHQWDO'2) RIWKHIDFWRUV 6R/ 2$ '2)LV FKRVHQIRUWKHVWXG\ $FFRUGLQJWR OLQHDUJUDSK
VKRZQLQ )LJWKHILUVWFROXPQLVDVVLJQHGWRILOOHUFRQWHQW$WKHVHFRQGFROXPQLVDVVLJQHGWR QRUPDOORDG %
DQGWKHILIWKFROXPQLVDVVLJQHGWRWKHVOLGLQJVSHHG& 7KHWKLUGDQGIRXUWKFROXPQ DUH DVVLJQHGWRWKHLQWHUDFWLRQ
RIILOOHUFRQWHQWDQGORDG$[%VL[WKDQGVHYHQWKFROXPQDVVLJQHGWRWKHLQWHUDFWLRQRIORDGDQGVSHHG$[&
HLJKWKDQGHOHYHQWKFROXPQLVDVVLJQHGWRWKHLQWHUDFWLRQRIILOOHUFRQWHQWDQGVSHHG%[&DQG UHPDLQLQJFROXPQV
DUH HUURU WHUPV *OHQ 7KH WHVWV DUH FRQGXFWHG DV SHU H[SHULPHQWDO GHVLJQ JLYHQ LQ 7DEOH  DW URRP
WHPSHUDWXUH
)ULFWLRQDQGZHDUWHVWV
)ULFWLRQ WHVWV IRUSRO\PHUFRPSRVLWH DUHSHUIRUPHGRQDPXOWLWULERWHVWHU 75'XFRP ,QGLD7KHFRPSRVLWH
VDPSOHVDUHSUHVVHGDJDLQVWD URWDWLQJ VWHHO UROOHU GLDPHWHUPP WKLFNQHVVPPDQGPDWHULDO(1 VWHHORI




RIILOOHU$    
/RDG% 1   
6SHHG& USP   
µ¶ LQLWLDOWHVWLQJFRQGLWLRQV
)LJ/LQHDUJUDSKRI/ RUWKRJRQDODUUD\2$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FRQWDFW ZLWK WKH FRXQWHUIDFH 7KH WULERORJLFDO WHVW LV FDUULHG RXW DFFRUGLQJ WR WKH 7DJXFKL EDVHG / GHVLJQ RI
H[SHULPHQWV IRUDFRQVWDQW WLPHRIVHF 7KHH[SHULPHQWDOGDWDIRU&2) DUH UHFRUGHGRQDFRPSXWHUDWWDFKHGWR
WKHWHVWLQJDSSDUDWXV 7KHVSHFLILFZHDU LV FDOFXODWHGDFFRUGLQJWRHTXDWLRQ:DQJ HWDO
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7DJXFKL WHFKQLTXH DQGDQDO\VLVRIYDULDQFH$129$




6  UDWLR 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1 Q

ZKHUH\UHSUHVHQWVH[SHULPHQWDOGDWDRI&2)DQGVSHFLILFZHDUUDWHDQGQGHQRWHVWKHQXPEHURIH[SHULPHQWV
$QDO\VLV RI YDULDQFH $129$ LV D VWDWLVWLFDO WHFKQLTXH XVHG WR SUHGLFW ZKLFK GHVLJQ SDUDPHWHU DQG WKH
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ODUJHIRUWKHSDUDPHWHU LWKDVD VLJQLILFDQWHIIHFWRQWKHSHUIRUPDQFH7KHSHUFHQWDJHFRQWULEXWLRQ RIHUURUFDQEH
XVHGWRHYDOXDWHWKHH[SHULPHQWLVIHDVLEOHRUQRWWKHH[SHULPHQWLVDFFHSWDEOHLIHUURUSHUFHQWDJHLVOHVVWKDQ
+XDQJHWDO8VLQJ0LQLWDEVRIWZDUH FRQVLGHULQJ PDLQ IDFWRUDQGLQWHUDFWLRQV 7DJXFKLDQDO\VLV
DQG$129$ LV SHUIRUPHG LQWKLVVWXG\
5HVXOWVDQGGLVFXVVLRQ
7DJXFKLDQDO\VLV
7KHH[SHULPHQWV DUH FRQGXFWHGDVSHU/ 2$EDVHGGHVLJQRIH[SHULPHQWXVLQJPXOWLWULERWHVWHUFRQILJXUDWLRQ
DQGH[SHULPHQWDO UHVXOWV RI IULFWLRQFRHIILFLHQWDQGVSHFLILFZHDU UDWHDUHVKRZQLQ7DEOH$FFRUGLQJ WR7DJXFKL
WHFKQLTXHWKHH[SHULPHQWDOUHVXOWV DUH FRQYHUWHGLQWR61UDWLREDVHGRQ VPDOOHUWKHEHWWHUFULWHULRQ 7DEOHVKRZV
WKH FDOFXODWHG61UDWLRIRUWKHUHVSRQVHV &2)DQGVSHFLILFZHDUUDWH 7KHPDLQHIIHFWV SORWV IRUPHDQ61UDWLRRI
&2)DQGZHDUUDWH DUH VKRZQLQ )LJDE$VSHU7DJXFKLPHWKRGWKHSRLQWQHDUWKHDYHUDJHKRUL]RQWDOOLQHKDV
OHVV VLJQLILFDQW HIIHFW DQG WKH RQH ZKLFK KDV KLJKHVW LQFOLQDWLRQ ZLOO KDYH WKH PRVW VLJQLILFDQW HIIHFW RQ WKH
UHVSRQVHV7KLVVWXG\DOVRHPSOR\VUHVSRQVHWDEOHZKLFKLVDYHUDJHRIHDFKOHYHODQGVKRZQLQ7DEOHDQG7DEOH
7DJXFKL UHFRPPHQGVWKHODUJHU61UDWLRFRUUHVSRQGVWRWKHEHVWTXDOLW\FKDUDFWHULVWLFVUHJDUGOHVVRIWKHFDWHJRU\
RI SHUIRUPDQFH FKDUDFWHULVWLF 7KHUHIRUH WKH RSWLPDO OHYHO RI GHVLJQ SDUDPHWHU LV WKH OHYHOZLWK WKH KLJKHVW 61
UDWLR)URPWKHPDLQHIIHFWSORW)LJDDQGUHVSRQVHWDEOH7DEOHWKHRSWLPXPFRPELQDWLRQIRU&2) LV IRXQGDW
ZWILOOHUFRQWHQW1 QRUPDOORDG DQGUSPVSHHGDQGIRUVSHFLILFZHDUUDWH )LJE LW LV IRXQGDW
ZWILOOHUFRQWHQW1 QRUPDOORDG DQGUSPVSHHG
,W LVFOHDUIURPWKHVWXG\WKDWIULFWLRQFRHIILFLHQWDQGZHDUUDWHGHFUHDVH ZLWKWKHILOOHUORDGLQJRI±ZWIRU
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5DQN   
µ¶LQGLFDWHVRSWLPDOSURFHVVOHYHO
$QDO\VLVRIYDULDQFH
$QDO\VLVRIYDULDQFH $129$ LV FRQGXFWHGIRUPDLQIDFWRUDQGLQWHUDFWLRQV EDVHGRQ OHYHORIFRQILGHQFH
7KHUHVXOWV RI$129$IRU&2)DQGZHDUUDWH DUH VKRZQLQ7DEOHDQG7DEOHUHVSHFWLYHO\$VSHU)UDWLR WKH
FULWLFDOYDOXHIRUPDLQIDFWRU) LV DQGIRULQWHUDFWLRQ) LV  )URP7DEOH LWLVVHHQWKDW ILOOHU
FRQWHQW QRUPDOORDG DQGLQWHUDFWLRQV $[%$[& DUH VWDWLVWLFDOO\VLJQLILFDQWWRDIIHFWWKH&2)YDOXH )RUZHDUUDWH
7DEOH QRUPDOORDGVSHHGDQGLQWHUDFWLRQ$[& DUH VLJQLILFDQWDV FDOFXODWHG )YDOXHLVJUHDWHUWKDQFULWLFDO)
YDOXH$OVRSHUFHQWDJHHUURUV IRU&2)DQGZHDUUDWH DUH DQG UHVSHFWLYHO\LQGLFDWLQJWKHRXWFRPHLQ
WKLV VWXG\ WR EH DFFHSWDEOH 7KH UHVXOWV RI $129$ DUH VXSSRUWHG E\ SUHYLRXV VWXGLHV 5DVKPL HW DO 
6LGGKDUWKDHWDO
7DEOH$129$WDEOHIRU&2)
6RXUFHRIYDULDWLRQ 'HJUHHVRIIUHHGRP 6XPRIVTXDUHV 0HDQVTXDUHV )  UDWLR FRQWULEXWLRQ
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WKHPLFURJUDSKV LW LV REVHUYHG WKDWZRUQ VXUIDFHV DUHPDLQO\ FRPSRVHGRI ORQJLWXGLQDO JURRYH WKDW LV FDXVHGE\
PLFURFXWWLQJDQGPLFURSORXJKLQJVOLGLQJDFWLRQ )LJDVKRZV WKH6(0LPDJHVIRULQLWLDOFRQGLWLRQDQGUHYHDOV
WKDWPLFURFUDFNFDQEHWKHSRVVLEOHUHDVRQ IRUKLJKHU&2)DQGZHDUUDWH )LJE FVKRZVWKHLPDJHIRURSWLPDO
FRQGLWLRQRI &2)DQG ZHDUUDWH,WUHYHDOVWKDWWKHFRPSRVLWHVXUIDFHLVVPRRWK GXHWRWKHJHQHUDWLRQRIIULFWLRQDO
KHDWDQGVPDOODPRXQWRIGHEULVLVIRUPHGZLWKKLJKORDGDQGVSHHGZKLFKVXSSRUWVWKH UHVXOW VKRZQLQ7DEOH 
7DEOH$129$WDEOHIRUVSHFLILFZHDUUDWH
6RXUFHRIYDULDWLRQ 'HJUHHVRIIUHHGRP 6XPRIVTXDUHV 0HDQVTXDUHV )  UDWLR FRQWULEXWLRQ
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)LJ  6(0LPDJHV DIWHUWULERORJLFDOWHVWDDWLQLWLDOFRQGLWLRQ$%&EDWRSWLPDOFRQGLWLRQIRU&2)$%&FDWRSWLPDOFRQGLWLRQ
IRUZHDUUDWH$%&
0LFUR&UDFN
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&RQILUPDWLRQWHVW
2QFHWKHRSWLPDOSDUDPHWHULV LGHQWLILHG WKHILQDOVWHSLV WRSUHGLFWDQGHYDOXDWHWKHLPSURYHPHQWRI&2)DQG





Ȗ LVWRWDOPHDQ61UDWLR LȖ LVPHDQ61UDWLRDWWKHRSWLPDOWHVWLQJ SDUDPHWHUOHYHODQGLVWKHQXPEHURI
PDLQGHVLJQSURFHVVSDUDPHWHUWKDWVLJQLILFDQWO\DIIHFWWKHSHUIRUPDQFHRISRO\PHUFRPSRVLWHV
7DEOHDQG7DEOHFRPSDUHV WKHUHVXOWVRIFRQILUPDWLRQ WHVWXVLQJRSWLPDOSDUDPHWHUZLWK LQLWLDOSDUDPHWHU
7KHLPSURYHPHQWRI61UDWLRVIURPLQLWLDOWRRSWLPDOOHYHOVDUHDERXWDQGIRU&2)DQGVSHFLILFZHDU
UDWHUHVSHFWLYHO\ 7KHUHIRUHIULFWLRQDQGZHDUSHUIRUPDQFHVDUHLPSURYHGE\XVLQJ7DJXFKLPHWKRG
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&RQFOXVLRQV
7KHWULERORJLFDO IULFWLRQDQGZHDUEHKDYLRXURI7L2 ILOOHG$%6SRO\PHUKDYH EHHQFDUULHGRXWXVLQJ7DJXFKL
DQDO\VLV 7KHRSWLPDOFRQGLWLRQIRUFRHIILFLHQWRIIULFWLRQ LV IRXQGWREH  ZWILOOHUFRQWHQW1 QRUPDOORDG DQG
USPVSHHG,QFDVHRIVSHFLILFZHDUUDWHLW LV ZWILOOHUFRQWHQWZLWKWKH QRUPDOORDG RI1DQGVSHHGRI
USP ,W LVIRXQG WKDW QRUPDO ORDGKDVWKHPDMRUFRQWULEXWLRQRQWULERORJLFDOSURSHUWLHV IROORZHGE\ILOOHUFRQWHQW
DQGVSHHG7KHFRQILUPDWLRQ WHVWVKRZV WKH LPSURYHPHQWRI&2)61UDWLR IURPLQLWLDO WRRSWLPDOFRQGLWLRQE\
DQGIRUZHDUUDWH61UDWLRE\ +HQFH IURPWKLVVWXG\ZLWKWKHDGGLWLRQRIPLFURQVL]HG 7L2 ILOOHU
ZLWK$%6DWWKHULJKWFRPELQDWLRQRI ILOOHU ORDGDQGVSHHGWKHWULERORJLFDOSURSHUWLHVJHWLPSURYHG
5HIHUHQFHV
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